1. Introduction {#sec1}
===============

Metabolic syndrome (MetS) affects 34% of U.S. adults resulting in a two-fold likelihood of developing heart disease and a five-fold likelihood of developing diabetes compared to those without MetS [@bib1]. Maintaining a healthy body weight by being physically active and eating a healthy diet are the best means of reducing MetS risk factors [@bib2], [@bib3]. Too frequently, however, studies report that the effects of interventions targeting those factors are not maintained once interventions are withdrawn [@bib4], [@bib5], [@bib6]. A promising and novel approach to fostering health-promoting lifestyle changes, and maintenance of those changes, is targeting the development of physical activity and dietary habits [@bib7]. Habits, defined as behavior patterns operating below conscious awareness and operationalized as behavioral automaticity, are acquired through context-dependent repetition [@bib8], [@bib9]. Frequent repetition of a behavior (e.g., walking for 10 min) in connection with a stable situational cue that supports the behavior (e.g., while on a lunch break) results in the development of habitual behaviors that are cued by the characteristics of a specified recurring situation rather than by intentions, making them less vulnerable to changes in motivation, mood, or extraneous circumstances [@bib10], [@bib11], [@bib12]. Recent research suggests that those characteristics of habit may prevent relapse and aid maintenance of behavior changes [@bib11], [@bib12]. While a new area, emerging evidence also suggests that habit-development strategies are effective across a range of behaviors, effective in low doses, and deliverable via multiple formats, suggesting the feasibly of implementing habit development strategies to target the development of healthful physical activity and dietary habits [@bib10], [@bib11], [@bib12], [@bib13]. Nonetheless, these concepts and methods have yet to be fully tested to determine their feasibility as a treatment modality for promoting healthful lifestyle behavior changes.

The Pick two to Stick To (P2S2): Developing Habits for Healthy Living, is an 8-week, theory-based hybrid (face-to-face and telecoaching) habit focused lifestyle behavior change intervention designed to increase the behavioral automaticity (habit development) of physical activity and dietary habits. Specifically, the P2S2 content is focused on facilitating the mastery and application of habit development skills in daily life. The intervention utilizes a "low and slow" approach to behavior change whereby simple changes in habits are hypothesized to accumulate over time to impact health outcomes. The over-arching aim of this study is to evaluate the feasibility of the P2S2 protocol when delivered by trained occupational therapy coaches to individuals with MetS recruited from the emergency department in a low resource setting as well as provide estimates of program effectiveness.

The purpose of this article is to describe the rationale and protocol for evaluating the P2S2 program\'s feasibility, acceptability, and potential effectiveness. Feasibility evaluations are a necessary precursor to conducting an RCT, especially in situation in which there is scant research to guide the design and implementation of the protocol elements. We are proposing an uncommon intervention approach, focusing on habit development, within a population not commonly included in lifestyle behavior change research. For those reasons an initial focus on feasibility is paramount to ensure that the combination of recruitment, data collection and tracking, interventionists training, and study management processes are satisfactory.

2. Theoretical framework {#sec2}
========================

The P2S2 intervention is guided by a framework synthesized from theoretical and empirical literature on habit development [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], [@bib14], [@bib15], [@bib16], [@bib17], [@bib18], [@bib19], [@bib20], [@bib21], [@bib22], [@bib23] and the information-motivation-behavioral (IMB) model [@bib24], which together address the mechanisms that affect the transition of behaviors across the continuum from highly intentional, to highly automatic. Important components of habit development include having frequently occurring opportunities for behavioral performance in contexts that support the development of the new habit. Habit development also involves having the behavioral skills to configure one\'s context to support habit development, and having the motivation to repeatedly perform behaviors until initiation is transferred to environmental cues. The IMB model is a validated behavioral change framework that hypothesizes that the prerequisites for health behavior changes include having condition-specific information about the value of behavior changes, intrinsic motivation for changes, and behavioral skills to change the target health behavior.

3. Methods {#sec3}
==========

3.1. Study design {#sec3.1}
-----------------

Using a prospective, non-comparative design, the P2S2 program will be implemented and evaluated in one site in Detroit Michigan, U.S.A. among a sample of 40 African Americans with MetS aged 40 and above. This study protocol was approved by the Institutional Review Board of the Wayne State University located in Detroit, USA. Baseline data collection will occur at week 0. Follow up data collection will occur at week 20.

3.2. Trial setting {#sec3.2}
------------------

Enrollment for this study will occur in the emergency department of Detroit Receiving Hospital (DRH) in Detroit, MI, which is part of the eight-hospital Detroit Medical Center (DMC). In Detroit, where 59% of the population lives in a medically underserved area and in poverty (Detroit Health Care Stabilization Workgroup, 2007), reliance on the emergency department for primary care is commonplace. Lifestyle behavior counseling is now indicated in primary care encounters for adults ages 18 and older as a means of reducing risk for developing lifestyle related chronic conditions [@bib25]. When individuals use the emergency department as their primary source of care they circumvent key avenues through which they could otherwise access lifestyle behavior counseling or referral to related programs. Recognizing the confluence of factors that lead to premature morbidity and mortality for African Americans in low resource setting, we seek to improve patient outcomes through recruiting at risk individuals from the ED and enrolling them in the P2S2 program.

3.3. Sampling and recruitment {#sec3.3}
-----------------------------

Recruitment will occur on-site in the DRH emergency department through active screening by trained emergency department based research staff. The treating physician will introduce the study to potential participants, who will then be further screened for potential eligibility by trained study staff housed in the emergency department. A trained research assistant will meet the potential participant in the emergency department and discuss the purpose of the. If the potential participant expresses interest, the research assistant will then screen the potential participant for inclusion exclusion criteria. After reviewing basic study information, patients who are interested in participating will be provided with an in-depth review of the study consent form and a signed informed consent form will be obtained.

3.4. Participants {#sec3.4}
-----------------

We will recruit a sample of 40 African Americans with MetS aged 40 and above, targeting equal numbers of men and women. The clinical criteria for MetS includes having at least three of the five following risk factors: A triglyceride level of 150 mg/dL or higher (or being on medicine to treat high triglycerides); An HDL cholesterol level of less than 50 mg/dL for women and less than 40 mg/dL for men (or being on medicine to treat low HDL cholesterol; waistline \> 40 inches for men and \>35 inches for women; blood pressure \> 130/85; and HbA1c of 5.7%--6.4%. However, because of the constraints of conducting point of care cholesterol and HbA1c testing in the emergency department, we will use a modified MetS screening criteria that will allow us to identify potential participants at the point of care. The criteria include two or more of the following three cardio-metabolic risk factors confirmed via point of care testing or documentation in their medical record: waistline \>40 inches for men and \>35 inches for women; blood pressure \>130/85; and HbA1c of 5.7%--6.4%.

We chose to deliver the intervention to adults ages 40 and older because MetS prevalence increases with age [@bib26]. Recent estimates suggest the prevalence of MetS is 6.7% among 20 through 29 year olds and increases to 43.5% and 42.0% for participants aged 60 through 69 years and 70 years or older, respectively [@bib26]. We chose to specifically target African Americans with MetS because while the total age-adjusted prevalence of MetS is slightly higher in Whites than African Americans (23.6% vs, 21.6% respectively), African Americans with cardiovascular and metabolic risk factors are more likely to experience early morbidity and mortality compared to Whites [@bib26], [@bib27]. In addition, Detroit, MI. the proposed study site is one of the most medically underserved and economically challenged cities for African Americans in the United States. Health disparities are particularly evident in Detroit, where 83% of the 714,000 residents self-identify as African Americans, and 59% of the population lives in poverty [@bib28].

Adults who present to the ED with non-life threatening conditions and who agree to receive text messages on their cell phones will be eligible for inclusion. For this pilot study, we will restrict enrollment to English-speaking subjects who will be discharged to home from the ED. We anticipate a high rate of multiple co-morbidity among our target population and will therefore, not exclude potential participants because of the presence of other chronic conditions (e.g., arthritis or chronic pain) as long as they are able to engage in their everyday activities under their own power. Pregnant patients and those with any history of the following will be excluded: previous diagnosis of resistant HTN; steroid dependent asthma or emphysema; cirrhosis or hepatic failure; a cardiac event within the last 30 days; chronic kidney disease on renal replacement therapy; cancer (terminal or undergoing active chemotherapeutic or radiation therapy); taking medications for weight reduction or already being involved in a weight reduction program. Patients with other serious medical conditions (e.g., stroke, dementia) that may affect their ability to complete study activities also will be excluded.

3.5. Intervention components and approach {#sec3.5}
-----------------------------------------

The Pick Two to Stick To (P2S2) intervention will be delivered by occupational therapy professionals (coaches) under the direct supervision of the PI, a licensed occupational therapist and certified health coach. Participants will be asked to commit to developing two new low-complexity habits (one dietary management habit and one physical activity habit) every 2 weeks over the 8-week intervention period for 8 habits total (see figure x). The intervention approach is based upon the following assumptions: (a) simple behaviors are more likely to become habits than more complex behaviors [@bib29]; (b) environments can be purposively modified to promote habit development [@bib29]; (c) less-intensive approaches to lifestyle behavior changes may be easier to maintain long term [@bib30]; and (d) significant changes in behavioral automaticity can be seen in as little as 2 weeks [@bib31].

Developing new habits requires individuals to identify behaviors that are simple enough to be initiated immediately and done every day without special accommodations (e.g., needing to first secure a gym membership or special tools or materials). Habit development also requires individuals to identify a recurring situation that will eventually serve as the cue for the habitual behavior (e.g., before making, dinner, while driving, after letting the dog out). In addition, it is useful to propose environmental modifications that will serve as reminders to engage in the behavior until performance becomes more automatic (when activation of the behavior is transferred to situational cues). Occupational therapists receive training in environmental modifications, task analysis, and activity grading, that makes them well suited to deliver the intervention content and address issues related to habit development [@bib32].

The intervention consists of five coaching sessions. An initial face-to-face coaching session (expected to last 90 min) occurs at a University laboratory in week 0 followed by four telephone based health-coaching sessions (lasting approximately 30 min occurring at weeks 2, 4, 6, and 8). A follow up data collection visits will occur at week 20 (see [Fig. 1](#fig1){ref-type="fig"} for trial flow).Fig. 1Trial Procedures Flow DiagramFig. 1

The initial session will focus on building rapport with the participant, providing an over view of the program, and presenting educational material about MetS, lifestyle recommendations, and physical activity and dietary guidelines, and the principles of habit development and habit development strategies. The information provided during the initial session is included in the participant Habit Recorder workbook (described below) and can be referred to throughout the intervention as participant continue to make new dietary and physical activity habit development plans (see [Table 1](#tbl1){ref-type="table"}). Subsequent coaching sessions will focus on working with participants to: (1) identify additional behaviors to develop into habits, (2) apply habit development skills to behaviors that participants want to develop into habits (3) identify and propose modifications to the specific situations that will support the development of participants identified habits, and (4) review progress towards habit development goals and trouble shoot as needed. The P2S2\'s multiple phone coaching sessions are designed to provide participants repeated opportunities to practice the application of habit development in their daily life. In essence the structure of the program is designed to promote the 'habit of building new habits'. See [Table 2](#tbl2){ref-type="table"} for an overview of intervention content. A manual has been drafted to guide the delivery of the intervention.Table 1Sequence of habit development.Table 1Table 2Program content and sequence.Table 2SessionFormatCurriculumSession 1: Week 0Face-to-faceWelcome to the P2S2 program\
Information overview: Metabolic syndrome, healthy diet, physical activity,\
Information and skills training: Principles of habit development.\
Habit development plan\#1Session 2: Week 2TelephoneReview information (as needed)\
Assess progress\
Habit development plan\#2Session 3: Week 4TelephoneReview information (as needed)\
Assess progress\
Habit development plan\#3Session 4: Week 6TelephoneReview information (as needed)\
Assess progress\
Habit development plan\#4Session 5: Week 8TelephoneAssess progress\
Guidelines for habit maintenance\
Closer of the program

Coaching sessions will be augmented with use of the participant Habit Recorder workbook, which contains information on habit development principles along with worksheets to guide participants through constructing a habit-development plans and modifying their situational contexts to support their habit development efforts. Each session, participants record their plan and context modifications in the workbook. The workbook also includes self-monitoring sheets and informational handouts.

In addition to interaction with the interventionist participants will also receive tailored text messages that are specific to their habit development plans. Participants will receive one tailored text message for each of their habits equaling two text messages per day. Participants will have the option to receive their text messages daily or three times per week. For example, a participant wants to develop the habit of eating fruit in the car on the way home from work instead of sugary sweets and drives home from work at 3 p.m. each day. The corresponding text message could be sent daily at 3 p.m., and the message could read "eat fruit instead of chocolate on my way home."

To support program delivery, P2S2 incentive bags are provided to all participants. Bags include a meter length of medium resistance thera-band (for exercises) and informative handouts, a pedometer, a Habit Recorder workbook, a high fiber snack bar, a bottle of water, a "USDA My Plate" microwave and dishwasher safe plate, a pen and a pad of post it notes. Participation will also be incentivized by providing participants \$25 after week 0, immediately post intervention at week 8, and at the week 20 data collection follow up visit.

To promote intervention fidelity all interventionist will complete training at the University laboratory with the (PI). Training will focus on familiarizing interventionist with the principles of habit development, motivational interviewing, the intervention manual, and the study\'s standard operating procedures. Interventionists will also complete a minimum of 3 'mock' coaching sessions under the supervision of the PI. The initial face-to-face sessions will be conducted in a room equipped with live video and audio steaming to facilitate behavioral observation. The PI will observe the initial 2 sessions for each interventionist and then will randomly observe subsequent sessions thereafter to ensure treatment fidelity. For each session, interventionists will document session length, attendance, and content, and any deviations from the protocol. Session content checklists will be used to allow sessions to be rated for fidelity in the delivery of intervention content. During implementation, the interventionists and study staff will also hold biweekly research meeting to discuss progress and any issues that may arise.

3.6. Adherence and follow up {#sec3.6}
----------------------------

The primary expected potential problem in the study is participant attrition given the length of the follow-up period and the participant population. From our previous studies we know that attrition before in initial face-to-face meeting is commonplace in the emergency department participant population. We will use multiple techniques to minimize attrition. We will provide taxi service to transport individuals to the University laboratory for the week 0 and week 20 data collection visits. Other strategies to promote adherence include advanced scheduling and multiple phone reminders. At the time of entry into the study, participants will complete a locator form that will be updated at each subsequent contact. If participants cannot be reached by phone, research staff will attempt to track participants through medical clinic visits and/or hospitalizations. In addition, participants will receive a study newsletter, which provides general information about healthy eating and physical activity.

Another expected problem is low participant engagement as measured by the number of phone sessions scheduled versus the number successfully conducted on schedule. If a participant does not answer the scheduled coaching call, study staff will call the participant every three days and use the other above mentioned strategies to makes contact with the participant and reschedule the session. Missed phone sessions will be rescheduled as soon as possible and subsequent phone sessions will be rescheduled to continue on a bi-weekly basis. We anticipate that many sessions will occur within a 3 day window of the scheduled call date. If despite all attempts study staff are unable to make contact with the participant after 3 weeks, we will consider the participant dropped from the active intervention. We will still make every attempt to contact the participant and encourage them to return to the laboratory for the final data collection. We will also ask the participant to participate in the study exit interview.

3.7. Trial measures and data collection {#sec3.7}
---------------------------------------

A trained research assistant will collect baseline data (primary and secondary outcomes, and covariates) from the study participants. With the exception of interview data, all data will be directly entered into EnCore clinical trial management software. Baseline data collection will occur at week 0. Because of the time that it takes to develop a habit it is not expected that significant changes in outcomes measures would be detected immediately post intervention. Thus follow up data collection will occur at week 20. The exception to this is the Self-Reported Behavioral Automaticity Index (SRBAI) (described below).

3.8. Intervention Satisfaction {#sec3.8}
------------------------------

At the 20 week data collection visit we will invite participants in the treatment condition to participate in a brief semi-structured interview expected to last approximately 30 min to better understand their perceptions of the intervention. Specifically, we will query participant satisfaction with the structure and dose of the intervention, the number of habits requested to be developed over the course of the study, the ease of interacting with study staff, and satisfaction with the content and quantity of text message supports. Follow up probes will elicit participants\' recommendations for improving the program for further use.

3.9. Process Assessment {#sec3.9}
-----------------------

Following the example of Tickle-Dengnen (2013) [@bib33] we will track multiple indicators of trial feasibility, including (See [Table 3](#tbl3){ref-type="table"}):Table 3Program components and method of measurement.Table 3Process ComponentMethodRecruitment, retention, satisfaction, and follow-up ratesTrack recruitment and retention rates throughout the study period including reasons for refusal to participate. Interview participants for feedback on strategies to improve participation and retention rates.Appropriateness of inclusion/exclusion criteriaConduct a post-study review with our consulting physician to determine if further revision of the inclusion/exclusion criteria is needed.Usability and feasibility of outcomes measuresInterview participants about their perceptions of the data collection procedures and evaluate the feasibility of collecting the primary, secondary, and covariate measures.

3.10. Primary Outcome {#sec3.10}
---------------------

Behavioral automaticity will be measured using the four-item Self-Reported Behavioral Automaticity Index (SRBAI) [@bib14]. The SRBAI measures self-reported perceptions of behavioral automaticity for an identified behavior and includes the following four response items: "I do automatically", "I do without having to consciously remember", "I do without thinking", and "I start doing before I realize I\'m doing it". The response scale is anchored by agree/disagree. The SRBAI is composed of a subset of items from the gold standard habit measure, the Self-Reported Habit Index (SRHI). The SRBAI\'s validity is supported by comparison with the SRHI. The SRBAI is reported to be reliable. Of 45 reliability assessments of the SRBAI, 23 found α level of 0.05 within the range. 90--0.97, 17 found an alpha between 0.80 and 0.89, four, an alpha between 0.70 and 0.79, and one alpha of 0.68.

The SRBAI will be used two ways in the study. A global SRBAI will be administered to all participants. The global SRBAI stem will be tailored to behaviors recommended to either do or avoid as part of a healthy lifestyle. See below for an example of the global SRBAI used in the study. The SRBAI will also be used to track the development of participants\' self-selected habits throughout the intervention. Though the time that it takes to develop a habit varies considerably, evidence suggests that changes in habit development can bee see within 2 weeks [@bib31]. To track self-selected habits the SRBAI will be administered to the participant during every coaching session and the stem statement will be participants self-selected habit goals (one each for a dietary habit and a physical activity habit). The SRBAI will then be administered again (as a post measure) 2-weeks later at the next coaching session. For example, if a participants habit goal was to eat a piece of fruit one the way home from work every day, then the SRBAI stem statement would read, "eating a piece of fruit on my way home every day is something ..." The exact same question would be administered 2-weeks later. See [Table 4](#tbl4){ref-type="table"}.Table 4Example of global self-reported behavioral automaticity index question.Table 4Strongly DisagreeStrongly Agree3. Selecting low-sodium foods is something ...1234567I do automatically☐☐☐☐☐☐☐I do without having to consciously remember☐☐☐☐☐☐☐I do without thinking☐☐☐☐☐☐☐I start doing before I realize I\'m doing it☐☐☐☐☐☐☐

3.11. Secondary Outcomes {#sec3.11}
------------------------

[Blood pressure]{.ul} will be measured using the BPTru blood pressure device. [Weight]{.ul} measurements will be taken with participants wearing lightweight clothing and without shoes using a calibrated beam balance scale. Measurements will be taken twice during each exam, and the average will be used in analyses. [Waist circumference]{.ul} will be measured using a K-E anthropometric tape or equivalent in accordance with established anthropometry guidelines [@bib34]. [BMI]{.ul} will be calculated as weight in kilograms divided by the square of height in meters.

3.12. Descriptive Variables {#sec3.12}
---------------------------

Descriptive variables will be measured at baseline (Week 0) to better characterize the sample for a future trial and include the seven-item Rapid Estimate of Adult Literacy in Medicine: Short Form (REALM-SF) [@bib35] and a socio-demographic survey to gather data on participant characteristics such as age, gender, race/ethnicity, members in household, income and education.

3.13. Covariates {#sec3.13}
----------------

Covariates will be measured at baseline (Week 0) and include a two-item, 5-point Likert scale assessing motivation for making lifestyle changes [@bib36], and a 28 item Global Habit Self-Assessment based on the Self-Reported Behavioral Automaticity Index described above and created for use in this study. Participants will use the Global Habit Self-Assessment to report their level of behavioral automaticity regarding a range of lifestyle behaviors (e.g., using olive oil for cooking, using whole grains).

3.14. Data analysis {#sec3.14}
-------------------

We will analyze data from baseline and follow up measures using descriptive statistics and general linear models. We will set significance at 0.05 and use SPSS for Macintosh version 22.0 for to conduct these analyses. A power calculation was not performed since this is a feasibility study. However, data from the SRBAI may be used to determine effect sizes for a subsequent pilot trial. We will analyze interview data gathered to assess intervention feasibility and satisfaction using qualitative content analysis. Other process component data including recruitment and retention data, program fidelity, and any adaptation made or challenges faced by the interventionist during program delivery will be analyzed as well. Participant feedback on the program will be used to determine if changes should be made to key features of the intervention structure. For example, if participants express disdain for the text message reminders, or state that having to develop two new habits every 2-weeks is too much effort, then we will consider modifying these elements prior to conducting subsequent study.

4. Conclusion {#sec4}
=============

Development of automaticity as it relates to chronic disease management is critical, serving as the basis for subconscious adherence to important aspect of care. This is particularly true for conditions such as MetS where diet and lifestyle choices can have a profound impact on health outcomes. Whether interventions aimed at changing habits can influence this automaticity, particularly for high-risk, low resource communities where other barriers exist, is not known. This pilot study will thus fill an important gap, providing insight to inform subsequent, larger scale trials. We anticipate that the proposed study protocol will be feasible and that the program will be satisfactory to participants. We acknowledge, however, that several issues may impact the successful completion of the trial. Participant retention is notoriously difficult among emergency department participant pools [@bib37]. Even with our proposed multistep approach and a highly experienced group of emergency department based research staff, it is possible that we will face a higher than estimated rate of participant attrition.

We also know from our previous work with the emergency department patient population that many of our potential participants will have life circumstances (e.g., rotating shift work, multiple jobs, or sudden changes in employment or childcare status) or secondary health problems that will make it difficult to schedule or adhere to the bi-weekly phone session. Though results from the feasibility study will provide more insights into those issues, we have considered alternative approaches to improve feasibility, and specifically participant engagement. Such approaches could include providing participants the choice for home based versus laboratory data collection, and increasing the number of initial face to face sessions to from one to three to further build therapeutic rapport with participants. We have also considered a contingency management model [@bib38] in which participants are provided a nominal, but increasing incentive (either monetary or a voucher system) with each subsequent study contact, a strategy that has been effective in increasing participant engagement among a range of populations. Despite these potential barriers, we believe that the innovative approach of the P2S2 will contribute important and much needed data in the area of habit-focused intervention development and the feasibility of working through emergency departments to interface with a population otherwise unlikely to access lifestyle behavior change programming.

Funding {#sec5}
=======

This work was supported by funding from the Wayne State University Eugene College of Pharmacy and Health Care Sciences, Wayne State University, Detroit, MI.

This enclosed work has been conducted in accordance with the Code of Ethics of the World Medical Association and has received Institutional Review Board approval.
